An extremely halophilic archaeon, strain S2FP14 T , was isolated from a brine sample from the inland hypersaline lake Fuente de Piedra, a saline-wetland wildfowl reserve located in the province of Má laga in southern Spain. Colonies were red-pigmented and the cells were Gramstaining-negative, motile and pleomorphic. S2FP14
Within the domain Archaea, extensive studies have been carried out on the family Halobacteriaceae, which may be considered to be the halophiles par excellence because of their strict dependence on high salt concentrations for growth and structural stability (Oren, 2002) . In recent years the number of members of the family Halobacteriaceae has been increased by a large number of isolates representing novel taxa. The reasons for this increase include improved cultivation methods, sampling from a wider range of geographically distinct sites and increased interest in understanding the effects of microbial communities in diverse environments around the world. The genus Halobellus of the family Halobacteriaceae was proposed by Cui et al. (2011) and currently comprises Halobellus clavatus, isolated from an artificial marine solar saltern (Cui et al., 2011) , Halobellus limi, Halobellus salinus, Halobellus rufus and Halobellus litoreus, isolated from different marine solar salterns (Cui et al., 2012; Cha et al., 2014) and Halobellus rarus (Zhang et al., 2013) and Halobellus inordinatus (Qiu et al., 2013) , which were isolated from salt lakes. Members of the genus Halobellus have characteristically pleomorphic and rodshaped cells that are aerobic, heterotrophic, Gram-stainnegative and lyse in distilled water. The major polar lipids that have been described for members of the genus Halobellus are phosphatidylglycerol, phosphatidylglycerol phosphate methyl ester, phosphatidylglycerol sulfate and two major glycolipids chomatographically identical to sulfated mannosyl glucosyl diether and mannosyl glucosyl diether (Cui et al., 2011 (Cui et al., , 2012 Qiu et al., 2013; Zhang et al., 2013; Cha et al., 2014) .
During the course of screening of halophilic microorganisms originating from water and sediment samples taken from the inland hypersaline lake Fuente de Piedra, a saline-wetland wildfowl reserve located in the province T was characterized using a polyphasic approach, including phylogenetic analysis based on 16S rRNA and rpoB9 gene sequences, genomic relatedness and chemotaxonomic and phenotypic properties. The results indicate that strain S2FP14
T represents a novel species of the genus Halobellus.
Isolations were performed on MH medium (Ventosa et al., 1982) containing (per litre of distilled water): 1 g glucose, 5 g proteose-peptone and 10 g yeast extract, with 20 % (w/v) total salts. The stock of total salts at 30 % (w/v) was prepared as described by Subov (1931) . The pH of the medium was adjusted to pH 7.3 with 1 M NaOH. The isolates were maintained and routinely grown aerobically at 37 8C except where indicated otherwise.
Genomic DNA was extracted and purified by the method described by Lind & Ursing (1986) . The 16S rRNA gene of strain S2FP14
T was amplified by PCR using specific primers: forward primer D30 (59-ATTCCGGTTGATCCTGC-39) and reverse primer D56 (59-GYTACCTTGTTACGACTT-39) (Kharroub et al., 2008) . The amplification of rpoB9 was performed with the HrpoB2 1420F (59-TGTGGGCTNGTGAA-GAACTT-39) and HrpoA 153R (59-GGGTCCATCAGCCC-CATGTC-39) primers, and the PCR product was sequenced using the following primers: HrpoB-458F (59-TTACSATG-GGNKCRGGGATG-39), HrpoB-671R (59-GCGTCCTCG-ATGTTGAANCCC-39), HrpoB-721F (59-TTCTTCCGNC-ANTACGAGGG-39), HrpoB-1148F (59-AGGAGGACATG-CAGGAGGACATGCCNTTYACC-39), HrpoB-1166R (59-GTRAASGGCATGTCCTCCTG-39) and HrpoB-1457R (59-ACCATGTGRTASAGYTT STG-39) (Minegishi et al., 2010) . Comparative analysis of 16S rRNA and rpoB9 gene sequences (1480 bp and 1831 bp, respectively) showed that S2FP14
T represented a member of the phyletic group defined as Halobellus (Cui et al., 2011) . Phylogenetic analysis was carried out using MEGA version 6.0 (Tamura et al., 2013) , after multiple alignments of data by CLUSTALW2 (Chenna et al., 2003 97.4, 90.9, 90.7, 90.0, 89.9, 89.8 and 87 .6 %, respectively. An rpoB9 gene sequence similarity value of 90.0 % can be related to the threshold value that is currently accepted as indicating inclusion of a haloarchaeal member in the genus Halobellus (Cha et al., 2014) .
In Fig. 1 are shown the phylogenetic trees based on the neighbour-joining algorithm for 16S rRNA (Fig. 1a) and rpoB9 ( Fig. 1b) gene sequences of strain S2FP14
T and other related taxa. Distances and clustering with the neighbour-joining method were determined by using bootstrap values based on 1000 replications. The phylogenetic position was also confirmed in trees generated using the maximum parsimony and maximum-likelihood algorithms.
Phenotypic tests of strain S2FP14
T were performed according to the proposed minimal standards for the description of novel taxa in the order Halobacteriales (Oren et al., 1997) . Transmission electron microscopy was carried out with exponentially growing cells in MH broth containing 20 % (w/v) NaCl. Samples were negatively stained with 2 % (w/v) uranyl acetate (30 s) and washed with an acetic acid solution at 3 % (w/v). The cell morphology and flagella were examined using a high-resolution transmission electron microscope at 80 kW (TEM 902, Zeiss). Gram staining was performed by using acetic-acid-fixed samples as described by Dussault (1955) . Colony morphology was observed on solid medium after incubation at 37 8C for 7 days. The salt concentrations required for growth of S2FP14
T were determined at 37 8C. The strain was cultured in MH medium containing the following concentrations of a balanced mixture of sea salts (Subov, 1931): 3, 5, 7.5, 10, 12.5, 15, 17.5, 20, 22.5, 25 and 30 % (w/v) . Tolerance to pH was tested in MH broth media at pH 4-10 (at intervals of 0.5) adjusted with three different buffers solutions (final concentration, 10 mM): acetate buffer, pH 4-5.5; phosphate buffer, pH 6.0-8.0; Tris buffer, pH 8.5-10 ( Park et al., 2012) . The requirement for magnesium was tested in media containing final concentrations of 0.0, 0.005, 0.1, 0.2, 0.4, 0.8, 1.6 and 3.2 % (w/v) MgCl 2 at the optimum NaCl concentration for growth. The temperature range for growth was tested by incubating cultures at 10, 15, 20, 25, 30, 32, 35, 37, 40, 45, 50 and 55 8C on solid media with pH 7.5 and 20 % (v/w) NaCl. Reduction of nitrate and nitrite was tested by using the sulfanilic acid and a-naphthylamine reagent (Smibert & Krieg, 1981) . Anaerobic growth in the presence of L-arginine and nitrate was tested as described by Oren et al. (1997) . Controls without arginine and nitrate were included and incubation was performed in the dark. Tests for catalase, oxidase, formation of indole, hydrolysis of gelatin, starch and Tween 80 were performed as previously described by Kharroub et al. (2008) and the test for hydrolysis of casein according to the method of Berd (1973) . The b-galactosidase was tested with ONPG discs (49940, Fluka). DNA hydrolysis was tested according to the protocol of Smibert & Krieg (1994) . Utilization of carbohydrates and other compounds as sole carbon sources and acid production from these compounds were examined as described by Oren et al. (1997 
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Cells of S2FP14
T were Gram-staining-negative, motile and pleomorphic, approximately 1.5-2.5 mm long by 0.4-1.5 mm wide (Fig. S1 , available in the online Supplementary Material). Colonies on agar plates were red-pigmented, small, circular and with a diameter that did not exceed 1 mm after 7 days of growth at 37 8C. S2FP14
T grew in media containing from 12.5 % to 30 % total salts, optimally at 20 % (1.6-4 M NaCl; optimum, 2.6 M NaCl). The range of temperature for growth was of 25-50 8C with an optimum at 37 8C, and the optimum pH for growth was 7.5 (pH range for growth was 5.5-8.5). Cells of S2FP14
T were motile and lysed in distilled water like those of other members of genus Halobellus. The strain was catalase-and oxidasepositive. S2FP14
T did not produce indole from tryptophan and did not hydrolyse casein, gelatin, starch and Tween 80. The phenotypic characteristics of strain S2FP14
T are summarized and compared with those obtained from type strains of related species of the genus Halobellus in Table 1 and in the species description.
The profile of polar lipids of S2FP14
T was analysed by means of TLC in combination with MALDI-TOF mass spectrometry as recently described by Lobasso et al. (2015) . This profile was similar to those of the other species of the genus Halobellus. Like many extremely halophilic archaea, the membrane polar lipids of members of the genus Halobellus are diphytanylglycerol diether lipid derivatives (Kates, 1993) . The major phospholipids of strain S2FP14
T were the ether lipids phosphatidylglycerophosphate methyl ester and phosphatidylglycerosulfate, while phosphatidylglycerol was barely detectable; in addition bisphosphatidylglycerol (archaeal cardiolipin) was detected for the first time, to our knowledge, in a representative of the genus Halobellus. The structures of glycolipids, including a glycosyl-cardiolipin, were elucidated by post source decay (PSD) mass spectrometry analysis. Besides the monosulfated diglycosyl diphytanylglyceroldiether, two variants of a bis-sulfated diglycosyl diphytanylglyceroldiether were also identified; furthermore the glycosyl-cardiolipin was found to have the same structure as the analogue present in Halorubrum trapanicum and Haloferax volcanii (Lobasso et al., 2015) .
Genomic DNA G+C content was determined from the mid-point value (T m ) of the thermal denaturation profile (Marmur & Doty, 1962) . T m was determined by the graphic method described by Ferragut & Leclerc (1976) , and the DNA G+C content was calculated from this temperature by using the equation of Owen & Hill (1979) . DNA-DNA hybridization was conducted following the method of Lind & Ursing (1986) with the modifications of Ziemke et al. (1998) . Multiple assays with DNA labelled from the S2FP14 T strain were performed. The average value of the DNA-DNA hybridization assays was calculated. Salicola salis CECT 7106
T was used as a negative control. The mean DNA G+C content of strain S2FP14 T was *Balanced mixture of sea salts as described by Subov (1931) .
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61.4 mol% (T m method); this DNA G+C content is similar to that described for Halobellus clavatus JCM 16424 T (61.5 %), a value which is in the range of the genomic DNA G+C contents of members of the genus Halobellus (61.5-69.2 mol%) (Cha et al., 2014) . Moreover, Halobellus ramosii and Halobellus clavatus showed as common features similar ranges of pH for growth and also growth in media with high salts. They were able to grow at 50 8C, without magnesium and did not hydrolyse Tween 80. The main phenotypic characteristics differentiating strain S2FP14 T and Halobellus inordinatus JCM 18361 T , the most closely related species, were the requirement for Mg 2+ and the utilization of both L-malate and L-alanine (Table 1) . DNA-DNA hybridization experiments between strain S2FP14
T and the related species of the genus Halobellus revealed levels of relatedness of 51 % with Halobellus inordinatus JCM 18361 T . This level of DNA-DNA hybridization is lower than the accepted threshold value (70 %) for separating two species (Stackebrandt & Goebel, 1994) and therefore supports the classification of strain S2FP14
T as representing a novel species in the genus Halobellus. The hybridization between strain S2FP14
T and Salicola salis CECT 7106 T revealed levels of relatedness of 41 %.
On the basis of the data presented, strain S2FP14 T is considered to represent a novel species of the genus Halobellus, for which the name Halobellus ramosii sp. nov. is proposed.
Description of Halobellus ramosii sp. nov.
Halobellus ramosii (ra.mo.si9i. N.L. gen. masc. n. ramosii of Ramos, named in honour of Professor Alberto RamosCormenzana, for his contributions to the study of halophilic micro-organisms).
Cells are pleomorphic, Gram-stain-negative and motile. Cells are 1.5-2.5 mm long by 0.4-1.5 mm wide. Colonies are red-pigmented, small, circular and about 1 mm in diameter after incubation for 7 days at 37 uC. The cells are lysed with distilled water. Growth occurs in media containing 12.5-30 % total salts (w/v) (optimum at 20 %, w/v). Growth occurs at pH 7-8.5, the optimal pH being pH 7.5. Growth it is observed at temperatures in the range of 25-50 uC with an optimum at 37 uC. Mg 2+ is not required for growth. Catalase-and oxidase-positive. Grows under anaerobic conditions with nitrate but not with arginine. Nitrate reduction to nitrite and formation of gas from nitrate are observed. Indole formation from tryptophan is negative. Hydrogen sulfide is not produced from sodium thiosulfate. Does not hydrolyse casein, DNA, gelatin, starch or Tween 80. The following substrates are utilized as single carbon and energy sources for growth: glycerol, pyruvate and succinate. The following substrates are not utilized as single carbon and energy sources for growth: D-glucose, lactose, D-fructose, D-galactose, maltose, L-arabinose, cellobiose, D-mannose, raffinose, L-rhamnose, melibiose, sucrose, L-malate, sorbitol, inositol, mannitol, L-alanine, L-aspartate, L-lysine and glycine. bGalactosidase is not produced. Acids are produced from D-xylose but not from D-glucose, lactose, D-fructose, D-galactose, maltose, L-arabinose, cellobiose, D-mannose, raffinose, L-rhamnose, sorbitol, mannitol or glycerol. The major polar lipids are phosphatidylglycerol phosphate methyl ester and phosphatidylglycerosulfate, plus a very small amount of phosphatidylglycerol. In addition, there is an archaeal analogue of bisphosphatidylglycerol. The most abundant glycolipid is sulfated diglycosyl diphytanylglycerol diether, present together with a glycosyl-cardiolipin.
The type strain is S2FP14 T (5CECT 8167 T 5DSM 26177 T ), isolated from the saline-wetland wildfowl reserve 'Fuente de Piedra' located in the province of Málaga (southern Spain). The DNA G+C content of the type strain is 61.4 mol% (determined by the T m method).
